Intracellular measurements from a rapidly adapting sensory neuron.
1. The femoral tactile spine of the cockroach contains a single sensory neuron with its cell body in the lumen of the spine. Step movements of the spine produce rapidly adapting bursts of action potentials that decay to 0 in 1 s. Previous work has shown that a large part of this adaptation occurs during action potential encoding. 2. Intracellular recordings from the tactile spine neuron were obtained by lowering a microelectrode through the spine lumen and penetrating the cell body. Injection of Lucifer yellow followed by fluorescence microscopy confirmed the morphology of the soma, with a diameter of 30 microns, and showed an axon of 9 microns leaving the spine and proceeding proximally along the femur. 3. Membrane-potential records were digitized and examined at high resolution during bursts of action potentials produced by depolarizing current pulses. No significant changes in action potential shape were detected during adaptation. However, the rate of depolarization between action potentials slowed dramatically during the burst. This slowing could be reduced and the burst substantially prolonged by chloramine-T (CT), an agent that reduces sodium channel inactivation in several preparations. 4. A 100 Hz sinusoidal current was superimposed on depolarizing current pulses to test for changes in membrane conductance during a burst of action potentials. No such changes were detected, indicating that rapid adaptation is not due to changes in membrane permeability.(ABSTRACT TRUNCATED AT 250 WORDS)